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RESEARCH OBJECTIVES AND SUMMARY OF RESEARCH
A. LIQUID-METAL MHD POWER GENERATION
1. Experimental Progress
The analytical solutions obtained from the "rod" flow model (see "Research on New
Concepts in Energy Conversion," Quarterly Technical Progress Report Nr. 12, p. 2)
suggest that the Mach number of the vapor entering the mixing section is slightly greater
than unity and that the thickness of the wall of the liquid nozzle can significantly affect
the values of liquid and vapor flow at which transition from subsonic to supersonic inlet
vapor Mach number occurs. During the last quarter, liquid nozzles with various wall
thicknesses (0.010"-0.080") were tested, and we found that the inlet Mach number is
indeed greater than unity. Values of the Mach number ranged from approximately 1.01
for a wall thickness t = 0.080" to approximately 1.07 for t = 0.010". Also, we found that
the value of the average liquid velocity at which the transition from supersonic to sub-
sonic vapor flow occurs depends upon the nozzle wall thickness. Because of this "lip"
effect, we decided to conduct all remaining experiments with the "sharp" nozzle
(0.461" O.D.; 0.441" I.D.).
During the next quarter, detailed impact pressure profiles of the various single-
phase and two-phase flow regions will be obtained in an attempt to determine the causes
of the observed pressure discontinuities and to determine when they can and cannot
occur.
2. Analytical Progress
A digital computer program has been written for a constant-area tube containing a
rodlike liquid stream and an annular vapor stream, the vapor being an equilibrium two-
phase mixture. This program becomes important for the case in which the steam
reaches the liquid-vapor saturation line and subsequently becomes wet. This program
was found to give good agreement with experimentally obtained axial static pressure
distributions.
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B. ALKALI-METAL MHD GENERATORS
The principal objective of this research program is to assess the feasibility of alkali-
metal MHD generators for space power generation. The emphasis for the coming year
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will be on study of the behavior of a large nonequilibrium generator, which was first
operated this year, and on analysis of data obtained in a supersonic stream of potas-
sium vapor.
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